The PDF file includes: Table S1 . Data collection and refinement statistics for Twitch-2B. Table S2 . Data collection and refinement statistics for Twitch-6. 
Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/5/8/eaaw4988/DC1) Data file S1. Structure_Based_FRET_Twitch-2B.xlsx (Excel file). Data file S2. Structure_Based_FRET_Twitch-2B.py (Python script). The emission spectra of the calcium-bound Twitch-2B (a) and Twitch-6 (b) (excitation 432 nm) were recorded before (red line) and after a 24h digest with chymotrypsin (70 units/ml) (black line). The digestion of Twitch-6 with chymotrypsin was performed in presence of 5 mM EGTA (see Materials and Methods). The spectra were normalized to the mCerulean3 emission maximum. In (c) the digestion of both proteins is visualized on a 15% SDS polyacrylamide gel stained with Coomassie R-250. Lane 1, protein size standards; lane 2, Twitch-2B undigested; lane 3, Twitch-2B digested with chymotrypsin; lane 4, Twitch-6 undigested; lane5, Twitch-6 digested with chymotrypsin. The masses of the digestion fragments were determined by electrospray mass spectrometry. The mass of the smaller digestion fragment is 20.218 kDa for Twitch-2B and 20.252 kDa for Twitch-6. The difference of 34 Da between the two masses is due to the N532F mutation in Twitch-6. Therefore the smaller digestion fragment could be clearly allocated to the C-terminal fragment starting at residue 376 of both proteins. For both Twitch-2B and Twitch-6 the mass of the larger digestion fragment was 42.368 kDa, comprising amino acids 1 to 375. Notably, this fragment contains the complete sequence of mCerulean3 that is obviously not affected by chymotrypsin digestion. Fig. S4 . Emission spectrum (excitation, 432 nm) of Twitch-6 (Twitch-2B N532F) in calcium-free state (black trace) and at calcium saturation (red trace). The overall ratio change was 1100%. Following our published protocol (8), the K d for calcium affinity was determined to be 100 nM. (29) . The pulses have phase x unless indicated otherwise; ϕ 1 : x, -x; ϕ 2 : 2x, 2y, 2(-x), 2(-y); ϕ r : x, -x; -x, x. Gradient pulses are set to 500 s duration and have strengths of 50% and 30% of maximum strength for G 0 and G 1 , respectively. The delay δ is equal to τ a -τ a' , and Δ to τ a + τ a' . Several of such delays are acquired to sample enough of the sine modulated intensity in order to fit for the coupling constant (see fig. S8 ). The delays used for this manuscript are: τ = 3.6 ms, τ a = 10 ms; The J CH modulation delays (τ + 2τ a -22τ a ') are: 4, 6, 8, 10, 12, 14, 16, 18 and 20 ms. 
